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Abstract 



PROBLEM TO BE SOLVED: To obtain a halftone type phase shift mask and phase shift mask blanks adaptable to 
the shortening of the wavelength of light for exposure to 1 00-250 nm and to particularly obtain a mask having the 
desired transmittance to the wavelength of light for inspection and suitable for practical use. 
SOLUTION: The halftone type phase shift mask blank has a translucent film (halftone phase shifter film) 2 
containing silicon, palladium and at least one selected from nitrogen, oxygen and hydrogen, and the silicon and 
palladium contained in the translucent film satisfy the relation of the expression. 
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[0054] ±fS8&& 6 K«fc*U£ ^SB^Htf (Cfe^S 
^©^^6 0M^%?:SASi:, j&B&DclCfc^ 

tmmtf±9iu 7'5y*<DmJHffimme>&izs&D?v 
[0055] ±mu&iT'\x ±nmf&6 tmm<m.& 

[0 0 5 6] ±iE8fc£ 8 K ^SfEBS^tCfcW-S 
S^©^^6 5M^%5:S^-6i:, JS^^cfevv 
TSi»^±#1-*fc«?)^t^t|«L < 3 illC^/l, 
BI<Z>igfii3Stf>_h#H\ Jg<£JB#f^{gT5: : fc£e>U ft 

[0 0 5 7] ±|H^g9 T-ti, JJBfltt8 
^%6U:i: Lfcoti, Seg®^*fi^3M^%*8lT*fe 

mm Lxmmo^mmm £*§s wmiz «t zmw 

[0 0 5 8] ±fE«j£l OlC«fc*U£ ^SWKCD^fcS 

M£<Z>47i&£Xt£.-?Z>ZL£X\ A-7h->ifiCfii/ 
7 h V*? LX<Dm*tffi*£:Xffitz-tZ.£tfBim£. 

m^z.nx% m^mtamm, &mtfm>£*&. 
[0059] jiia^i i icfctvr, ^mwmtpomm 

fflimmxvmmtife+gxs^^tfmmtttzts 

6 7 iiiiSi:, B3feiftA«e-P®jSifi¥Me < ^ 

0-6 0M^-%T'feSo && i|saKBflW>©^3R®*e 
gti, 3 0-5 5iR-f%Sfl&!^ff*L<. 3 5-5 01^ 

^fcM tig L feSii^&^i-^i: -ts 3 i: 
S„ ^^^©^'^^'^A©^*^ 3-2 
0 M^-%mSAW SK. 4-15 «k 'J ft* L 

l\ rt5Pv2*tfZ<Dm&(?)'£1$AX'&&-t&Wr£lZ 

it. &\zn%w&&<»mzft?&mm^&ifiimte£' 
(o, *mwm£Lxm*2n&ft2&mz®M,izft&z 
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[0060] ±nmmi 2k*3v>t, *&v*>b$titon 
&mxixm&m (t9*m> 20 

^^^©^^^i^AiiTcSSiMi:© 
^Sfcfc, 3 0~ 6 7m*%<DVmT'2bZ>ZLttftt£ L 

[0061] ±Mm&\ 3tc«t^ *mmt>\ &m 

fe?Z>z.HX\ yN--7h->S!fi^>^hv^^i:LT 

•6 D&*©A-^<7A©iSC-?%] <Dttmii\ $%3mx 
SE^£«T'©j®^*U0%^fcfcy, gKtticR 

[0 0 6 2] ±fa8fiU 4 T'tt, ±K»*1 0*:V*U1 
3©^;ft5Wcge«©gff&m^¥SWBI#, S i - 
N*£^ Si- OSK^r, S i -Hj^fe-^LfcT^;!/ 

[0 0 6 3] JtiBfifedU 5(C«fc*U£ r&M&tf/XliJS 
&^M£LTz:n<b©?tJi£fflv^3£:T\ mM©ft 

#ii©efc#i: isxnm&Tzamgmm** * © 
t Lx-rxtnm&jMx&mzft&mvTfri} u icm 

T-fc, X±*JV2± (V) &-£*2M±S3i:##*U\ 

[0 0 6 4] ±s&m&i biz^m*. mzmmzmw 
»tLxssmtnt^z.t.x\ *mmm<Dmjm 3 P®ffim 
zmmtomizMm-t s 3 1 w t 

[0 0 6 5] ±ffitt»l 7lCfcfttf. *aW0E*lCj3W" 
6 0 % fc®*.* £ . 8»±«IC 

^xmj&&tf±&?zt-tb®mtmis < $ tjcui 

^-isTv7°ta zo&m * *» e» -r . 
[0066] ±Ba»»i 8x-ti, ±sa«ifijti 7tn«© 
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S & S t IZffiZ V fc*j<DX$>Z>o 
[0 0 6 7] ±SSmi 9{C<fc*ltf. ^SWKtffcfct-t 
6g^©£^#6 5ig^%£:&*.S£:, &j&tt(C£ 

[0068] ±«a**2 ox'H ±aawti 9 traw© 

LTma© i l s 58WKS:#-& £ v ^MKC J: 4« 

[0 0 6 9] ±13*8*2 1 tC«fc*Ui. JblBflWUfcuL 
2 0fC33VNT, M£ («D*7aRatJf*n6©i«8) ^ 

km G^ras^iJ&fliiii&^t/) tram ftm+zzt 

X\ &&yt<D®.-&W 19 0nm~6 5 0nm(Cfelt5f 
M©tfc2EW;:*fLT4 0%j^T©5§i»£*-t5¥jgi£ 

[0 0 7 0] ±|B^ic2 2T*tt, B»H(Z>«»tt©j£S^ 

[007 1] ±fB*tf£23T'tt, 7**»j*Vy>f9->f 
v ?mtrt ; 7W2*tZ'£ti : b<DX'$>Z>ZL£t)W 

[0 0 7 2] ±f3«l^2 4T*{i, XA>^y>^-^ 
7 h^i:^WSii:A-5^9A^ (I 1 I) XB 

30 ■ 

[0 0 7 3] ±|B^P^2 5tC«tnti. *»IBT»e>tlfc 
[0 0 7 4] ±I3^^2 6tCj;n{f, 

mm*/? hv^^*we>tis. 

[0 0 7 5] ±IB^!c2 7{C«k^«, mM©«^#tt^ 

40 «IC, ^-v^ti' U^"S> (KrF) X^Pi/Vl/— tfj"fc 
(2 4 8nm) , 7 -vfbT;i/=3> (A r F) X^fS/VL/ 

— If3t (1 9 3 nm) , y|$i**>f V- 

(F 2 ) I*i/7U-!f3l (1 5 7nm) ttE<m%% 

(CMlT»^tt^£«t§A-7 

[0 0 7 6] ±83«Wl 2 8 fC*ntf. *«W©A-7h 
&»R©^&mK#/£L/M£^D-fe*# 
50 [00 7 7] ±ga«fiR 2 9 (C itllf, ##IJ§©A- 7 h 
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[0079] *i§B^T'tt, *mm o\--7\>-y%>®. 

& i?<zv\- 7h- y%>Gffl isyb-?xtti,x <nwm 
itm&xaztvxaTizm+ftmzG?*. ^ 

[0080] ^mmmmz-smztizmmit. mc<m 
tptz-smztizmL mm, Tkmtit&Lxmimm. 

[0 0 8 1] K^ic^sn-s^ » # 

\^x(&m&m\s£\.ihz>* 

[0 0 8 2] BS#<Dg3ii«, Sig^fOfflltCiDAT. ±IC 

[0083] m<p<Dmma. 3nzm®m%mizm%>X'& 
2>a &<<DmAx%mw^&mm&mzi3 

^xte^mwmnmmmcD&TK-o&tfz z t tt&z. 
±M<D^oizm^yy hmt. &z%<D&&\zMLxm 
jftmtmmizz^Tfeebbtizztfr^ mmm&i&T 
it&Misy bft 1 8 o° zmztzsbiZi&mtemmcDmn 
zMm?ztztt>. u^mzmmomm (mm) tm 
e>*v&<&£o z<Dztfrt>. ffiMomm&skizMLx 
Gfflyy*-tLxffim-tz>tzMz& -t-ft&mmz 
m&^&tmmz. &%nm<»mvim*:m-fz>zh*m 
ni:^s„ wmnwtmNz&zmttmomrzmiz 
fctbiza. mmMzji&mrp^cDmitfycomAizzz 
m$rm(D&}±fivthmwx$> &„ 
[oo8 4] m<p<D*mit. mm^mmtmmzm^m 
zftmtzztiztjwz'&ztmmz. m^^nmcD 
*'y 7 v y ytfy K m^mzm^ u i m-%<D j: e> & 
m&&^*)\;*-MzM1r&mo&te\&$:fa±ttZ> 

z£iz*j%$j)-e&z>o mm%.v/xim 
mttbizmtpiz&tezit&ztmjtL^^. z&m^ 
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ics^t, ffi&Lttm&mmmftWiizftmzn 
A-7h->ih Lxmm<D%?mm t>m e>*x&v ^ 

[0 0 8 5] BWKB/t^tfAtt, 't?S?9A«r£tiK 

^mmmzstj) &j§R vm-t&zt-e, ttw&&\z 

Z> \Z t if * e>"f . #tC, fcaDfc<Z>?&SM£ 1 9 0 n m~ 6 
5 0 nmiZ&tt2>ffiW0tfmmzttLX4 0%J£*Ttf>S 

mmzm?&*m.wmi:mz>tzibizimx'2bz>. 

t\ft<Dfa±iz%}mm:2bz>. fk<*.ift\z& mMM*m.<D 
<mt Lxmz>mmm<Dft±t>\ %?pm<n?m>L lx 

Mfflgi&X<Z>m@®ftM^ -?X9(Dtf&fflBLgmX<D 

20 &jMxw82ftzm^7)vijVKttvx0WMtim 
[0086] mtp<D&mxim®£M7xmMHLx& 
m^msm{tna^t>\ tpx^AjvK vy* 

;k ^^fX =E'J7*fX f DA, A-^^V7A, 

A. y;i/v^>7A, t;u^--7A, -vyiiy. ^ 

30 [0 0 8 7] mmz-sttiZTTmRtf^vktrntf 

wtctt. mat. mm. mmRzf^mti^mit 
Mmh*>\A%&'p\zz.ix. s&cDmmft. -fb^MWA 

yT7>X'&Z>t\^oZtl& Rrt»c«^-t*jS*S:»a 
50 fctt, BlOJftBCmc^>AIMffl% BB»dtt>*-yy hIB 
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muz&vz^tmmt, *j>&< l^p <j - s i 

Pd-Ng^ Pd-O^XttPd-H^^ 
Si-Njfc^ S i-O^X«Si-H*£-^?:^SW 

*g6a»cfew* r-j (Dumt. mmntefczim't 

[0 0 8 8] *58i©/\-7h->Wi/7 hv*? 

[oo8 9] mz. j&moK-y h-ym&mtyy h 

[0090] ^mmomsusmt i/c«. 
m&. ncffMBOasiL (cvd) . jyt-yx- 

[0091] *mmm>$.frz>m®.5xmo)*>^ mm 

[0 0 9 2] Mtf*fc*ALfe:/?:*?81l GSSft 

^\zmmt^\ mtim j p&mm<DWr£<\z\& *n 

x*->fv h'piz^m^mzinz^x, mmmz 
ffi'p <* j: < «if jciwfc* & *A-r 4 z: £ # 

-zjmtteZo fcfc, 89ft©f^ l J(c8s#n 
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'p-z-£zo)\zmnxibz>. mkizMLx^ mmtmm 

zticto-c, mL&<m&\zmi\M*mAirz>z\ttt 
*jm£&z. m^tk^*, wm\zimi>xm& 

*(m<Dmmmtm%.uz<\,^«b, 
* a* z-tt Lxmrnzmx lx «t v >. 
[0093] ^vdt^fcbTtt. ^ mm im 

©flu z\fr<bttttii7^ «*.«. ^Stffc 
10 x *fc£2>W£>n.5. 3*ie>©#x5:ii£3!iU&£Wi 

y&£(o#xiim£isxm^z>zi:x\ mm. mm * 

•y hm&. &&#ximzm&mtMii*.*\ tr~ 
(tt«sxA->y^, mmmx^v*. tm* 

20 ftltf<fc^„ 

[0 0 9 4] hv^^ 

zr^y^^m\>\ v x^-izmM-t^^mi^xt vt 
^ - > &awittisttLhtcj»si-*i tc <t o T#e>jn 

[0 0 9 5] 7-^>^±©4 i SreK^/^-->^C 

30 ^'(CO^Tti, CF 4 , C2F 6 , CHF 3 , S F6, N F 3 
&if<D7vm&'$tiJfX J P* Cl2> CH2Cl2&i:'© 
mmfr&tiXX* $^}C0 2 , O3, H20«siffflSBRS: 

>y^>^*(C33^T. 7;UrfX ^'J^A, fe^V^ 

[0 0 9 6] 

immsm wr> mmmiz^xmwtz. 

40 [0 0 9 7] ms&Mi 

*-JfyhZm\,\ Ar£N2£Z%MJtlZlsXttJltt 

m*3ktk\i~ ^x^nmmAAz 3osccm^l£ 

S^JEE*A"3mTo r r i:^4<fcotC|g^Lfc„ Z0t 
50 %] ic*ft* [BcpOA-^t/^AWM^-ro] ©Jrb^^ 
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[0 0 9 8] iCDJ^tcbTBIQSttLhtcfBHUfcA- 

9^"Xhn-ATfe»J, 1 9 3 nmlCfett-2>#)£8ig$li 
3. 5%T'&ofc (EI3) . |S|D<. #tt#gft 

(n) ^mifetii. ®#f^ (n) <Z>«1±2. 3 6 
T'&*J, KIP 7 0 9*>yxm-A»CfcV>T 19 3 nmffli 
^0>?fctf>Gtfi& 18 0° 2x7 hS-tt*©tC+#T**ft£ 
ilfcifliBLfc. SklC, (3 6 4 nm) Kfc 

tt*#3fc»flWS«:RH«C 8. 1 % 
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[0 0 9 9] f^KLfcA-7h->ffiffl2/7*-RICO 

1 9%T*&ofc„ 3<Z)ifl!l£li, XtWtM&Wt£i (XP 
S) »CJ:yf?->fe. tfmLtz/\-7\ — yWBi/ 

5, m^vmiktrt^yvbmikoy&mt, 5 6^-?% 

RiCoVNT, Htt<XPS£fflVvt?H!l5£L££:z:5, g& 

IH£i<l ic^-r. 

[0 10 0] 
»1] 
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[0 10 1] f^RLfeA-7h->teffi*/7*-BM)'fb 

SEffctCfcyffffitfc. BW*«7 0 9*>rxHi-A. 1 9 3 
n mlCi31*$3HB8iflWW 3 . 5 %T*$>o t±IB/A- "7 
I — >ffiBi/7*-m%:, 9 01C~1 0 OXHZfiumLf- 

LfetZ:5, HWtt6 9 7*yr*l>D-A. 193nm{Cfc 



1 2 OTCT' 1 2 0#RSaatLfe«£lCovvt*K 

[0102] im^f-^-y b-ym$is7 t-moyt 

HKHBttlCHLTti, 1 9 3 nmlCJSKfcRfcirrSA 

tc U <DffiMx.%)\'*r-Wmtf lmJ/c m2T'fe-S A r 
Fi*i/7l/- ?f5: 1 07a;ux^l^bu^{C*5^ 
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-y b->w®i'7*-mtLT*<D!imi&mz&7Z. 

[0 10 3] tf*Ufc^-7h->ffcra$/7#-R0X 

©fig, i>yf>mtlT(li^&fflv^ 

^IS«{CMLT*«J3. 0jS®I»;f>{W)tS 
«L&#£&mcx^>^T'££3££^Lfc. * 

[0104] «±©safiwncwbfcrt<, 

[0 10 5] i£$t<£fc«>. DRefi©/t52?^A© 

»7A<DM-?%] OifcWl 0%*7i<D*<Z)T*li, 

[0 10 6] 2360J2 

*—>fvhZmi<\ ArtN 2 i:02i:S:SgSlt{CLTiMj 

/t y *^fxcW»A*ftl*. jg^'X(D^AS$:3 0 S 
Ay#B#©I£grtI£;fr#3mTo r r £&&«k e>lC|fc£ 

©J#$5#*<J2 0%£fc£<fc-MC*-yy hQHDJ^W 

-7A©I(^-%+*-4*y h*©^R(DigC^%] tC*N-S 
\.9->fv btpOrt^W ©Jt^5: 2 0% 

[0 10 7] £©J:3CLT:63aWLJbCfWLfc/N- 
2 7*>r XbD-iT'fe »J, 1 9 3 n mlZftlrf 2>&ytp&&m 

it 9. i%T-feofe= mv<> ftytwmzm^ 
Tm%.Ltz.i&<Djmm. mmm. mm^mmm <n) 

&ItSL£i:^5, ®#f^ (n) 8 8T'$> 

y, Ki?l 1 2 It/flYV-MZ&^X 1 9 3 nm©$^ 

£5tf8L£. S^tC, &3E#?fcg (3 64 nm) tcfctt 
-MHBffiJWSfeldHWC Life £ Z 3 3 6 . 2 %T* 

[0108] miLt=j\-y h->im*s?*-miz-D 
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T, BC<XPS«:M^Tj|ISSUfci:35, K*©^ 
©^•**ttl 5fC^%T\ 8^©^*li3 7MT-%T' 
feofe (S4) . fcfc, E|4te, XPS£M^T?fl!l5£L 

^v*Vy>m® (#) , iKSflti^** 

[0 10 9] h->fiffii/7^-l0ft 

io ¥m®t\mz^Tfo mmmi tmmzm^mmst} 

[oho] b-ymsyy *-mv>9t 

flaw»tt»ci»uTtt. hkmi troatci 9 3 nmizn 
im&zm u msvix^tc u ©flat*x*;i^-g?,g#! 

1 m J/c m2ffe5A r Fi*i/Vl/-f $; 1 07/n';i, 

20 xmsii,f=.imiz&^x. mmm. mmm, mm0m.it 
ytmisyz-mt hx*<&m\&m\z£fe lt^ 

[0 111] #SS!bfc^-7h->firffli/7^-K0DX 

>v^>^«, HJSMi nmmzm^^ity^y^yy' 

ftfflvxfe. -CMS*. 5^S«{C*fLT^2. 5^©x 
30 ft, X>y^>^A^->®{R!lMt)?te>^T*&ofc 0 

[0112] &Ji(Dmmm2izmLt^t<. s\-yb 

-y<misy*-m£Lx&&temnt. %m®&*m 
fyffittm&Dimtf®M,\zaimx& o t 0 
[0113] ^fe, mmmzx'it. mmzmmzwA-t 
2>ztx\ nm^mz&v&mmw>ft±i}W*>nx 

So 33T% mtpizm^&mcDPdzmAtzztX'yt 
mMmtymmmt.tc/^yx&<9mLx^i>. 

[0114] am<Dtztb. OK4'0)y'C?s?9A0> 

o^m^/oi <Dtmtf4 o%%&z.z> : b<DX'\*. m% 
m&iz&v&ftyffi^tf3%imiitevtz at»j4 
#R® . 

[0 115] |yg^|3 

Ar ilN 2 il5:g{EftJ:b 
tc L>Xtft 1 *f4 OfiJ^T-ig^Lfe*'7.$:^\-^^^xi: 
LTffll>T, \m*rtv*ffl&lZj:vXWftmLtiz¥ 

50 Ay # *'X(D#A^fff±, a^3tf^©*BWAfiS: 3 0 S 
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C CM £ Lfc±T\ mtoKy7&±oi£t&m&iz.Tx 

A^?A<Z>M^-°/o] 0>i:b^48%hLf-. 
[0 116] iOJ:e»K:bT^aHiU:»CfRHLfe/N- 

7 fjf XMJ-iT'£> »J , 1 9 3 n mCifetf *#*texSSW* 

4. l%T*$>ofc. HIJ<, dftJfcKtf-fcJSWt 10 

as*bfcm©fia«s. sea* w**te>@*r* (n) & 

ff*Lfci:;ia. JS«f* (n) <Z)ffit42. 4 1T'&»J, 
Mi? 6 9 7*>$'xH3-MC&Wt 1 9 3 n m®ttJt03fcO> 
(fcHS: 1 8 0° 2/7 HSli<&©fC+#"C**£i:8:fltB 
Lfe. $*>IC. l&Sftj&EI (3 6 4 nm) tCfeWS^3t 
jaa»S:BWIttCLTj|(tebfci:i5 3 6. 1 %T*&o 

[0 117] f^HLfe^-7h->fiEfflS/7*-K»CO 
VXT. Xj»3fe«?#3feffi (XPS) Sfl^Tltl/fei: 

%] ic*f-r-& q&#©a^ i/V2*<DM3-%] nam** 

14, 4 5l?%T*ofe. fWLfc7\-7h-> 

tz.iiz.?>. mftoim. j^v^u /tti>'7A, ^ 
®#*«*«n-?tu 4 4is-7-% 1 om 

[0 118] h->{a»S/7*-««Hfc 

teomn, &twe&m.amtKx.vmsisfc. 30 
7h^<Dfntt^th%i. 5° jsatt**;. frojgig 

[0 119] h->tifflS/7#-BKZ»t 
M*fWffiCHaLTl4, USSM 1 tmfflZ 1 9 3 n mlCfS 

1 m J/cm2t'&5A r Fx^J/vU-f ?: 1 07/t;b 

feW£Lfe#. W6l«c«3WB4Jl6ti-f, A-7h- 40 

[0 12 0] ^lfe/\-7h-»>7i!-I©I 

>v y **14. 1 ntift&Kffit&f * > x v > y 

v^y trmuttm e> &# ci <v f - > **t- § £ r 

Sb, xy^^A* fbfrT'&ofe. 
[0 12 1] J£U:<Oia6W3tCwLferil<. 4^^ 50 
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-r -s i fc-esisaHsacatt- 51 v * > ?3HRI£tf*£ < 
&y, A-7h-><ficffl2/7*-Ri:bTJ^ffftBlR 

[0122] im.ot~#>. [mpo^ *?v2*<db&% 

<Dtt&t)\ 5%*?ffitf)=b(DT'l4, tt&tift£lC 
fctt£#ft3£i®£#4 0 % L * o £ ttb«c0!l 5 

#flfO . 
[0 12 3] ££0S4 

h£JBV\ ArtN2t02^?:Sit 
SifctCLTiftl 0M3 8#2<Z>Sy£T'iS-£-Lfc:#;*£* 

A* 5: 3 0 S C CMt ht~±T\ %mtfy7W±(DI£l] 

-Jfy htpCDrt^W^Om^ 0 /*} OJ:b^t4 8%i:L 
[0 124] ZL<D±oiZLTftmmLtlZimLt-»- 

yy-yma^yt-mz-D^x. imzmmT\ m 
&mz#yb%mizm^rw%.Lt~£z\z. Bi®i4io 

0 6*^*XHl-iT*fe*J, 19 3 nm(Cfel7S^^ig^ 
146. 0%T'fco£ (05) . HC<, d3t*K 

m (n) S:i-m[Ufei:Z5, ®#f^ (n) ©fflttl. 9 
9T'S>'J. 08P1 0 0 6^^*X^^-WCfc^^T 1 9 3 nm 
CDjaEftOJ'fcOfe+iS: 1 8 0° 2/7h2-&-50DlC+^T'*> 
Z>Z.£*mS,Lf-. S^IC, ^SBtjSfi (3 64 nm) 
lCfe{7-5^J I 6^^5:|Bl^CLTlll!lSbfci:Z:5 3 9. 

8%T*&o^:. 

[0 12 5] f^bfeA-7 h->»7^-iiCO 
^T. XH&ytm,ttffl£ (XPS) $:fflVNTjRl^Lfci: 

8%T'fe'J. Bt*©3^Ri:^^s;'7AaBR®'&* 
14. 4 1I^%T'feot. «LfeA-7h-> 
fi#B2/7*-UttCov^T, rat<XPS&fflv^Ti»l3£L 
K*^^. A^i^A. ;1tiJ7A, S 
S^G)«-^fil4-?-tim 3 7M^% 4/g^ 
%, 9M^%. 1 2M^%. 3 8 ofe. >Xh 

(7)IS^$:*ltC^. 

[0126] im^t-^-y b-yim*y7Z-moxt 

#W»AI4tco v 14. mm 1 1 |a|^lcS{^©iimB>f 
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[0 12 7] AWIl/fc^-? K-Xaffl2/74r-K®3t 
flBWBttlCBBl/Tii. HJfeWl tmmz l 9 3 nmtC#g 
MEJt&HrU JMJU*3£Va>IISItx*;b¥-ttjK# 
1 m J / c m2-p*6 A r Fi^fJ^ U-tf f; 1 07/1;i/ 

[0 12 8] f«|b^-7 N->ftffli/7*-B?©X 

y^>$G«^fc#Lfc#e>a#Kxs/*->irT?as*£ 

x v ^>yy'C*-->©«Kt»»e)*»"r»ofe. 
[0 12 9] 0±©|QfeM4 IC^LTcZTi: <, 5TC*t 

[0 13 0] ttffi(Dtc.sb. Utmost? ^9 A®j*?% 

[0 13 1] 

/**-y«7A©f5bwc *>7*x-r>, ^eyy-rx 

#x«7A, x*-:/, sVbnxtfA, /^7-7A > 

JR. 3QI&«3~4fcraHltc, A-7h->fif|i/7^- 

[0 13 2] ttMffll 
V\ ApfcN2^«HUt»CUTI&l#4®l!l#Tja» 

-&JJX(DmmA&$: 3 0 S CCMt Lfe±T, SBWO 

To r r fcfc&J^fCMgLfe. 
[0 13 3] i©«fc-5tCUT^QMR±fCfWbfeA- 

7^"XbD-AT'*>»;, 1 9 3 nmtCj3tt44HKJEP(8ti 
14. 3%T»ofe (H6) . ±fe, Hi;<, 

* (n) ztmLtztzz. mm m <omt2. 6 
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3T'&U> R96 0 7#$r Xho-Mcfewt 193nm© 

m&oytoxmz 1 8 o° h$-es©ic+#T'&-g> 

ifc&WBLfc. L*»l/fc#e>. tfc3t#?2fcg (3 64 n 
m) lZ#H£ftfflB]B&ZmfflZl,TW%.lsfc£.Z?>7 
6. 6%T*&*J, #^fgfc^^©±R8£*£<iSS;i 

[0 13 4] Jt«|0!2 

V V A r t N2 £g£fiJt(C LT*«J4 M 1 (Offi^TS^ 
10 L7c#x£;*/^*#x£LTMvv-C B.WLXrty *t£ 
miZ J: o T5^S«±tC^SWM (A-7K- 

^•^CD*8a»A*S: 3 OSCCMi: LfcJtT. SN&tK;/ 

To r r£fc5J:e>lCiiStL7c. 
[0 13 5] Z.<D*$lZlsTWm&±lZftmistz/\- 

7h->M3is7*-mz^T, mmzmmT\ m 

4 OJT xhD-iT'fe »J , 1 9 3 n mtCfc ^S^JtJBl^tt 
20 1. 8 9%T'&o£ (06) . |HC<, 

* (n) SrffJILfcfcZ*, ®#f^ (n) ©ffiti2. 2 

5 T*£> y, ^7 84 xMHUCfc W£ 1 9 3 n m© 
&fta»fea>tiffi& 1 8 0' ^7h£i^©{C-h#T'&£ 
rfc«*Bbfc. J£8092T?«u JttStffll 1 lCgB*S©/\- 

(3 6 4 nm) tCfeW*4H*3»fl*S: 
±fai:|SI^tCbTa!l^L/cil35 6 2. 3%T'«>»J, {ft 
30 *HJIBada*W>±Hft**<iB>tTv»fc. 19 
3 n m£j5tt*3BilWSH7\- "7 h - >&ffi^7 * - 1 L 

[0 13 6] Jt«20i3 
ibi^|3 T?tt. ^tA^y^^fj^^X^"'^ 
#-y»htflV\ ArtN 2 i:5:S£3J:b{CLTifitlM 
4C0S!I^T"{g^bfe^$:X/'\*>y^^i:bTffl^T, 
iSjir t 7 > A 0 >v^^ll{CJ:oT5^S«Lh{CijiSB^ (m- 

#A^fm S^^CD^Afi?: 3 0 SCCMt 

«WE*««3mTo rrfc**J:^lC|agUfc. i©fc 

%] (C*f1-^> (B#©A57£/?A©JB^%] ©Jrfc^jb^J 
4. 5%i:«:6J:^fc*-yy h*©/^^'-7AS5:ii 

h*©^©^%] 19 ->f 

[0 13 7] 3©J:-p»CL/T^QStE±lCffiRLfeA- 
50 7h->ffiffl*/7*-RtCo^T, BWt&jKWasT*. S 
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ZiAl\U-lX'$>V, 1 9 3 nmlZ&VZftyGmmte 
1 1 %X'$> o fc. * fe. |s|£<» #ft#Sf t£/B << ^TS!I 
£LfcJ8ltf>fiam Btli^<b/g#T^ (n) £ft 

gL£i:33, (n) 0M\t2. 5 5T*'J, H 

JP6 2 3tA IW-UZ&^X 1 9 3 nmCiS^fflfi 
*@£18 0° i/7h2-&Z><0\Z-\-ftX'3bZ>Z£*m&L 
fe. L^L&#«b, (3 6 4 nm) 

[oi3 8] m&Lt-s\-7h-ytmis7*-miz-D 
^x. xmytrnmytm (xps) fcrn^tiRfitufei; 

7 *-BllCo^-C PD<XPS5:I^tI 

feLt~t^?>. m<pcoim. juvvu mk<D&$M 

&\frtft?tU 4 2M-7-%, 2Jg^% 5 6M^%T*& 
[0 13 9] it3£0»j4 

*-4**>h£fflv\ Ari:N 2 i:02i:?:SSatfclcLT*«j 
5 *f 5*f 1 ©fll-^T'ii^- * #X £ LT 

*#x<z>#A&m;Ju mstsxcDmmA&z 3 0 sec 

*B£<D2£Eftff7J#3mTo r r -MCfSJtL 

ttmtftit}5 0%£teZ£olZ*->fv Y$><D^>J7l± 

+ * - ^ V b *©^CD^%] (C*f -T 3 
h*CD/^^^A©M^-%] 0)Vcm*:4 9% 

[0 14 0] ZKZ)«ts){CLTS^SS±lC^L^/N- 

mm^^bytmrn^m^xm^r^tz^ mrnaQ 1 
9*>y xbu-iT-fe 1 9 3 n mnfc^s4J^eaB***tt 
o%T*fe»j, b->imis7*-mtLxmmL 

■7ACDifc35tf4 0%&S*.&fr£T*&.£„ Pl£ 

BW^e>JS#r* (n) SfWU4:35, JS#f3* (n) 
CHtl*2. 0 5T&U. BW9 1 9*>^XHl-WCj3V^T 
1 9 3 n m©Jft*©)t®<affl*: 1 8 0° S/7h$t5© 
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\Z-^ftX'%>Z>Z.£*Vmhtz.. fttifefettJl (3 6 

4nm) ^^WSdiHeaiW&WSilCLTilBjeUfeili 

3 0. 8%T*&ofc. 

[0 14 1] ffiRbfe/\-7 h->fiffl«>7#-|»:o 
WC. X*l3t«'T^6i* (XPS) SrfliHTWJfcLfefc 

%] iztt-?z m¥(o^*j7i±<Dm=f-%\ atxmi* 

Alt, 7 lSW^ofe. «LfeA-7h- 
10 >&*@S/7*-|gStCo^T, |SlC<XPS?:ffl^Tjfl!l5S 
L££33, B&tp©3m A7y7A, 
*&i;tt-Mv«V 3 6^%, 3 5^-% 9M^%, 
2 OSWfeot. VAtOKgZkZm 1 KaVt. 
[0 14 2] Jfc$*0lj5 

&£*Ay**-4*>;y hfcfflvv A r£N 2 £ 

IC LTift 1 M 3 ODfU-^T'ig^ L X £ y * # t 

20 ^'^^©iA^ffti I^©^A1S;3 0S 

ccMtLtz±x\ ms#y7°\MJ^<Di£ijfmmizxx 

Ay * ^ommi&h-ft 3mTorri:^-5«k-? (CfS^ 

[0143] za^izvxttmfatizmnst^- 
7h->fm*s7*-miz-D^x. Dw&ttwtST, a 

4 tA Xhn-iT'fe 1 9 3 n mtC^t-j-.5^^®j©^ti 
30 1. 0%T'£>U, S^?S^C^(7-S^) , 6SiJi^3%* 

rSii^oT. j\-7b-ym&is7*-£LxmE&m 

^2 0^%5:SA.-S^e)T'fe-5„ «cJ3» HC<, ^ 

mmm (n) zimbt-tzz. mmm (n) anai* 

2. 4 Ki?6 8 4^"XhD-ilCj3^T 1 9 3 

nm<Z)^S^©fi*g$: 18 0° i/7 HS-frS©lC+^ 
-efeSifcfeWBUfc. tteOttiS* (3 64 n 

m) lCfeW3^)tSii^ : &^CbT?ilSLfci:334 

[0 14 4] ffiHUfc^-7h->ffi#B2/7*-Bt»CO 
V*T, X*te1fc«'?4Hti56 (XPS) Srfflv^TtBBtLfei: 

4. 9%T*»J, R*CW^R4:/t92?9i»aBlW) 
^ftli, 3 9I«T$ot. «L£A-7h 

50 Btifa^R. x^VQJ*, i**v*ji>* 
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s*M>a-£#«tt-tn-e*i, 39^% 2^% 21 

[0 14 5] mfaMG 

mm 1 ~ 5 T-ttm&i±.iz;\- 7h- y&myy * - 

-HI (¥j*flBD £^#-->^-fS::i:lC«fc^ /\- 
A r FUr->?U-f- (19 3nm) 

[0 1 4 6] LXtmmm*tblfT*ftW*:WiWLtc1)\ 
■e««feft&lfiWSrt«»C <fc o T#H3I¥§ 5:$!ll5S-r -S %<Zn? 
[0 14 7] mA.it, HafeWCJfcWC, mttx^v**: 20 

m<D^~ 7h- >&*B£/ 7 * - 1 LT ©ffft iZ%&(Dte 

mAimmttiZzmTmmuLTibj:^. mz. *—r 
v bffi*tMfttc.mmz.m?2>m-t&£5%m£iz 

[0 14 8] */t<y*lCffiV%5#*fcUTtt. 0£ 

2®ftb»JtCNH3. N2O, NO2, NO^t'CDg^^ 
[0 14 9] £«btC, fiffli/7i!l-I©X7f>^i 
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x«v^>^^ zbizi*tm&*v*><f3ffi®zm. 
mzmmfeT'Zz. 

[0150] jmmfatLx. wmfoz>K£>>) 
iz. me, "tomrmx^xmm mziz ?vv>m 

[0 15 1] 

mw<mm] pxtmmhr^^z^^z^tui. 

Wis? b-7^y'^y^ LT0**»tt«:£T»fc"r 
h->fiffii/7^-K) ti, 24 8nmX(41 

9 3 nmm<mffl&mztt^Tffim<?m®&PMBrmz 
^-ommmzni,x^mx^). ^o, v^^isg 

7n^xiz&\,\Tma2ftzm&izftLX*>-t-fttmft. 
[0®<Z>f!Pifcl8s?i] 

[01] a-7 h->Mi/7 Nv^^7*5>i'^ 
t1£3$W®T®0T*&.5. 

[02] /\-7 h->Wi/7 bv^^^-m^i 
0fiffi0T-&£. 

[0 3 ] SUfeM 1 ic fctt5¥5g^iK<&$!ft#<b *SWm 

miztettz&Mmm*m-j-®T*3b&. 

[04] HJ6M2(cfc^-S4 i S^lI}cov^. XPSS 

mz&H&ftyti8j@mzm-tmT'tb&. 
im 6 ] j^km 1 sxfmam 2 jstTS^swn©^ 
fr^mftmiizt$K&#%&mztt*®-C'2bz>. 

1 

2 *mwm o^-7b-ymny7*-m) 
4 #^^->su 



t0i] 



[02] 



[03] 



(18) 



*WB200 1- 



5 6 54 5 




F*-A(##) 2H095 BB03 



